etirement decisions both affect and are affected by health status. Health status, in turn, has been linked to net worth. And according to the life cycle model of savings, retirement has an important effect on net worth because retirees begin to expend their assets to maintain consumption once they leave the labor force. Given the multidirectionality of all these influences at this three-factor nexus, it has been difficult to separate the direct impacts of health and wealth on retirement from the reciprocal effect of retirement on health and wealth. This is our goal in the present article.
tified using stock markets (also see Goodstein, 2008) . However, it too suffers from some limitations-namely, the receipt of an inheritance may have other retirement-inducing effects that may bias the estimate of the wealth effect. The death of the close relative or friend who provided the bequest, for example, may induce an individual to reconsider life priorities or confront the finiteness of the life span, which may instigate an earlier exit from the labor force to enjoy "the good life. " Similarly, the inheritance-related death may require rearrangement of family responsibilities and a shift from paid labor to unpaid caretaking work.
In this study, we build on existing work by combining the two strands of research previously discussed: We examine the relationship between health shocks and wealth shocks, on the one hand, and retirement decisions, on the other. There is ample reason to suspect that wealth shocks may be heterogeneous based on an individual's health characteristics. That is, if an individual is ailing and experiences a rise in wealth, the increase may remove a budget constraint and allow an exit from the labor market. However, the effect of positive wealth shocks may be lessened for those in good health who can continue to work without significantly depleting their health capital (Grossman, 1972) . Thus, we use data from the Panel Study of Income Dynamics (PSID) to estimate a first-differences model of health and wealth shocks on retirement over the course of the 2000s in the United States. For the reasons discussed previously, we do not instrument wealth shocks from inheritance (though we do estimate the impact of inheritance receipt in the model directly), nor do we distinguish between idiosyncratic wealth shocks and those related to the markets as a whole.
To preview our findings, our models show that negative health shocks do lead to a greater probability of retirement, as do positive shocks to net worth. Both of these effects are strongest for men and insignificant for women, who show weaker labor elasticities. Further, the Great Recession led to a wave of retirements-net of other factors-but this effect was not moderated by asset levels or health. Meanwhile, wealth is affected by health shocks but the effects differ for blacks and whites.
DATA AND METHODS
The PSID originated in 1968 with a nationally representative sample of 5,000 American families and has followed the economic and health histories of individuals. As the longest-running longitudinal study on family and individual dynamics, the study design is too complex to detail completely here (see Hill, 1992, or Duncan and Hill, 1989 , for fuller descriptions). We construct an unbalanced panel of data collected biennially from 1999 through 2009 to examine the role of health in retirement decisions and subsequent changes in wealth. 3 We truncate this sample to black and white 4 adult respondents 40 to 70 years of age in 1999 who were the head, wife, or cohabitating partner of their household in any years between 1999 and 2009. Because wealth is measured at the family level, all respondents must be a head, wife, or cohabitating partner for all years in which they are included in the sample. If a respondent were to be included in the sample but no longer as a head of the family, the wealth measure for that respondent would be for the new household to which the individual moved. This methodology might incorrectly assign resources to the individual that are not, in actuality, under the individual's management.
The random selection of one adult head 5 in the family was a careful decision on our part. Given the propensity for the male adult in a family to be labeled the head of the household, selecting only heads of households for analysis would potentially bias results. Illness of either head is likely to relate with changes in labor force participation (Bound et al., 1999; Charles, 1999; Wu, 2003) and changes in wealth. Therefore, we run analyses on the full sample and separated by gender.
Key Variables
Retirement. Our primary dependent variable is a measure coded "1" if the individual is currently retired. Just over 6 percent of person-waves represent transitions into retirement. However, in 2.73 percent of person-waves, individuals move in the opposite direction-out of retirement and back into the labor force. For this reason, we model this situation using an ordered logit regression when retirement is our left-hand-side variable.
Total Family Wealth. 6 This variable is from the 1999, 2001, 2003, 2005, 2007 , and 2009 waves of the PSID. The PSID codes family wealth by summing the total assets, minus debts, that a family owns. Wealth is calculated by adding the values of a family business or farm, checking and savings accounts, real estate other than the main home, stocks and mutual funds, vehicles, bonds and life insurance policies, individual retirement accounts and annuities, and home equity, minus any debts.
As is common with monetary variables, the distribution of wealth is highly skewed in the sample. We perform an inverse hyperbolic sine (IHS) transformation to correct for this skewness. A log transformation of the wealth variable would also address the issue of non-normality of the dependent variable. However, log transformations do not allow zero or negative values, which are common in data concerning wealth. The IHS transformation addresses the issue of extreme values while allowing positive, zero, and negative values for our wealth variable (for more detail, see Burbidge, Magee, and Robb, 1988; MacKinnon and Magee, 1990; and Pence, 2006) . 7 As outlined in detail by Burbidge, Magee, and Robb (1988) , the IHS transformation has been used for data pertaining to wealth and health expenditures (Pence, 2006, and Zhang et al., 2000) , 8 specifically when variables take both extreme positive and negative values and, in many cases, the value of zero. Given the potential for negative income coded in the PSID, we also transform the family income variable. 9 The key right-hand-side variables for regression models predicting changes in wealth include dummy variables for marital status ("1" for married), unemployment ("1" for currently unemployed), onset of acute illness or chronic illness, and total family income.
Family Income. We smooth income by using a 5-year average leading up to each wave to account for potential idiosyncratic fluctuations. Since income may have zero or negative values, we use the IHS transformation for this variable.
Acute Health Shock and Chronic Health Condition. In the past six published waves of data (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) , the PSID codes for the incidence of 13 health conditions for the head of household and wife. We construct two variables to distinguish severe acute health shocks from the onset of chronic conditions. We classify the occurrence of a stroke, heart attack, heart disease, lung disease, or cancer 10 as acute health shocks. We include asthma, arthritis, diabetes, high blood pressure, learning disabilities, memory loss, psychiatric disorders, and "other" chronic illnesses in the indicator (a PSID-created miscellaneous category) for chronic health conditions. Each of these indicator variables is coded "1" if an acute or chronic illness occurred over the course of each wave. Unfortunately, the PSID data do not allow us to determine precise dates for the onset of chronic illnesses and recovery for each individual. Given that the PSID does not code the precise date on which an individual recovered from a particular illness, we code each year as "1" following the initial onset of a chronic illness under the rationale that such conditions have lingering effects across many waves.
With our first-differences methodology, indicators for gender and race are de facto factored out and age drops from equations as each respondent ages 2 years across waves. We chose to omit education from the models as most individuals have completed their formal education by age 40. Table 1 presents descriptive statistics.
STATISTICAL APPROACH
All regression models implement a first-differences identification strategy. We implement the first-differences approach to factor out all unobserved, time-constant variables that may relate to retirement decisions. Our first analysis, the influence of the onset of acute and chronic illnesses on retirement decisions, implements ordered logit regression of retirement on changes in health, marriage, and IHS-transformed family wealth. We also model these regressions separately for male and female household heads. To analyze the relationship among health, retirement decisions, and subsequent changes in wealth, we regress separate models for the change in family wealth on the concurrent and lagged changes in family income, marriage, unemployment, retirement, health shocks, and an interaction between acute health shocks and retirement. Table 2 presents results of first-differences ordered logit regressions of changes in retirement status on acute health shocks, the onset of chronic health conditions, marriage status, and IHStransformed total family wealth. Models 1 through 3 regress changes in retirement status on changes in each category of health for the full sample, black respondents, and white respondents, respectively. Without separating the models by gender, it appears that acute health shocks hold little significance in predicting retirement. The experience of an acute shock is significant for only black individuals, with approximately a 56 percent [exp(0.443)] increase in the likelihood of retirement within the same wave. This finding remains when adding controls for changes in marital status and IHS-transformed total family wealth in models 4 through 9. While family wealth itself is not significant in predicting labor market entries, the 2009 indicator variable is significant and positive, suggesting that-ceteris paribus-the Great Recession led many older Americans to permanently leave the labor force.
RESULTS
When we separate the sample by gender, however, the relationship between acute health shocks and retirement becomes much clearer. In Table 3 , we run the same analyses for only males. Models 1 through 3 regress changes in retirement status for males on the onset of acute health shocks and chronic health conditions for all males, black males, and white males, respectively. Models 4 through 6 and 7 through 9 take the same pattern, adding controls for changes in marital status and total family wealth. The findings in models 1 through 3 remain significant across the remaining models. Controlling for changes in wealth, marital status, and the onset of chronic conditions, acute health shocks significantly predict retirement for both black and white males.
In models 8 and 9 we see that black males with an acute health shock are 2.73 times [exp(1.003)] more likely to retire, while white males are 1.59 times [exp(0.465)] more likely to retire following the onset of an acute illness. Family wealth increases are also associated with labor market exits in model 7, but not for whites and blacks separately when we split the sample by race. Finally, 2009 is again associated with increased labor market exits net of other factors. The high significance of acute illness in predicting retirement for males mostly vanishes for females. Models 1 through 3 in Table 4 show the results of regressing change in retirement status on health changes for all females in our sample and females separated by race. Counterintuitively, model 3 shows that the experience of an acute health shock is negatively associated with white females' decisions to retire within the same wave. With controls for changes in marital status and changes in total family wealth in models 4 through 9, the experience of an acute health shock remains significant. In model 9, an acute health shock relates to a 27 percent [1-exp(-0.317)] decrease in the likelihood of retirement for white females. Further, family wealth has no effect. Finally, women also permanently left the labor force in greater numbers between 2007 and 2009, holding other factors constant. When we tested interaction effects-for example, between acute illness onset and wealth levels or between survey wave 2009 and either health or wealth-we were surprised to find that such effects were not significant.
With findings suggesting that acute health shocks play a significant role in retirement decisions, we next analyze whether health shocks for retired individuals have a differential impact on wealth than for those still in the workforce. We run two analyses, one for concurrent changes in wealth and one for changes in wealth in the subsequent wave as acute health shocks and retirement may relate to short-term changes within the wave or over the next wave as retirees begin to spend down accumulated wealth. Table 5 presents the first-differences ordinary least squares (OLS) regressions of changes in IHS-transformed total family wealth on key independent variables. Model 1 of Table 5 presents results for the full sample regression of changes in IHStransformed total family wealth on changes in IHS-transformed total family income, marital status, unemployment status, and retirement status. Models 2 and 3 present these regressions separated by race. Subsequent models follow the same pattern and add controls for changes in health status. In models 1 through 6, we do not find any significant effect of retirement on wealth in the same wave. However, when we interact retirement status with acute health shocks in models 7 through 9, significant results appear. Model 8 presents the interaction term between an acute health shock and retirement for black individuals. The significant coefficient suggests that the onset of an acute illness for retired black individuals drains total family wealth more than for nonretired black individuals. We present only the results for the full sample (males and females combined) as separating by gender fails to produce any significant results. Table 6 presents the same analysis as Table 5 but with one-wave lags on all independent variables to examine how changes in health and retirement are associated with changes in wealth over the next wave. Across all models, it appears that retirement and changes in health are not associated with changes in wealth over the next wave. Furthermore, the interaction between retirement and an acute health shock proves insignificant. Again, we present results for only the full sample because results are insignificant when the sample is split by gender.
DISCUSSION
Our results suggest that acute health shocks are associated with labor market exits for older American men but not women. These results appear particularly strong for blacks, whose labor force participation seems particularly sensitive to health status, which may be due to different occupations for blacks and whites. Perhaps, for instance, black men tend to work in industries and occupations that are more physically demanding, while white men are disproportionately employed in sedentary jobs and can withstand a health limitation. It could also be that other aspects of the job-such as benefits and medical leave policies-are important. Meanwhile, increases in family wealth between waves allow men to retire, but they have no effect on women. This lower female labor market elasticity may be due to the fact that women may be more economically vulnerable when they are the sole householder; conversely, women may be less critically responsive to family economic conditions when they are secondary earners.
It is also important to note that net of all these conditions-as well as income and marital status-2009 marked a huge exodus from the labor market for this sample. While the size of this labor market exit may be no surprise for those familiar with the fallout from the Great Recession, it is interesting to note that this effect (i) holds net of changes in income, health, and wealth and (ii) is not moderated by health shocks or wealth. In other words, all groups of individuals who left the labor market in greater numbers during the Great Recession did so regardless of their asset cushion or health status. Meanwhile, in our prediction of family net worth based on retirement status and health shocks, we find no significant effects regardless of whether we lag the right-hand-side measures-with two notable exceptions. For whites, it appears that net of labor market status and other factors, acute health shocks lower net worth contemporaneously (but not lagged). However, for blacks this effect is conditional on retirement status. Retirement alone does not affect the net worths of blacks, nor do health shocks alone. However, blacks suffer a wealth hit when they are retired and are struck by an acute medical condition. This may suggest that different occupational sectors or other factors lead to different exit pathways from the labor market for blacks and whites affected by health problems.
CONCLUSION
In some cases, early retirement may be precipitated by a shock to an individual's health status. We use data from the Panel Study of Income Dynamics to examine how health shocks and wealth shocks affect retirement decisions over the course of the 2000s in the United States using a first-differences model. We find that acute health shocks are associated with early labor market exits for older American men but not women. These results appear particularly strong for blacks, whose labor force participation seems particularly sensitive to health status.
